AbsTrACT background Retinopathy of prematurity (ROP) is a well-known complication in preterm infants. Data on the incidence of ROP in Indonesia, in relation to birth weight (BW) and gestational age (GA), are limited. Objective To report the incidence of ROP in one of the oldest and largest neonatal intensive care unit (NICU) in Indonesia. Methods We studied the incidence and severity of ROP in inborn infants with a BW of ≤1500 g and/or GA of ≤32 weeks, who were admitted to the NICU of Harapan Kita Women and Children Hospital, Jakarta. In addition, infants with a higher BW and GA, receiving more than 40% oxygen for a longer period, were screened.
InTrOduCTIOn
Retinopathy of prematurity (ROP) is a vision-threatening disease occurring in preterm infants related to an abnormal retinal vascular development. The disease can both regress and progress into blindness. The role of oxygen in the development of the disease is undisputed. 1 The main risk factors for the development of this condition are gestational age (GA) and birth weight (BW). 1 In developed countries, ROP is mainly seen in infants born after a GA of less than 28 weeks with a range of 16%-33%. 1 The survival of preterm infants in low-income and middle-income countries has increased due to the introduction of neonatal intensive care centres. A relatively high rate of ROP is seen in both preterm survivors and in infants at higher GA. [2] [3] [4] Indonesia is a country with a very rapid expansion of neonatal intensive care centres while facing financial limitations at the same time. One of the first neonatal intensive care units (NICUs) in Indonesia was founded in 1986 at Harapan Kita Hospital, Jakarta, with a capacity of 14-20 beds. We examined the incidence of ROP in the period of 2005-2015 in infants treated in this hospital to identify what could potentially occur in Indonesia after wide spread introduction of neonatal intensive care.
MeThOds
All preterm infants with GA of ≤32 weeks and birth weight (BW) of less than 1500 g, admitted to the NICU of Harapan Kita Women and Children Hospital Jakarta Indonesia, in January 2005-December 2015 were included. According to the hospital's policy, these infants were screened for ROP. We also included infants with a higher GA when screening for ROP, as our policy also require us to perform ROP screening in infants with GA higher than 32 weeks and BW higher than 1500 g, when these infants are haemodynamically unstable and/or ventilated with more than 40% oxygen. GA was based on the mother's last menstrual period or the result of an ultrasound made during pregnancy. All infants were scored clinically using Ballard score. A single ophthalmologist performed all eye examinations using indirect ophthalmoscopy and scleral depression. Retcam examination was performed in a few patients to evaluate the progression of ROP. Indirect ophthalmoscopy was performed using 28 diopter lens. Mydriatic eye-drops were administered 30 min before examination. Time of first eye examination and follow-up examination was determined according to American Academic of Pediatrics (AAP) guidelines. 5 Follow-up examinations were recommended by the ophthalmologist according to recommendations from the International Committee for the Classification of Retinopathy of Prematurity. 6 All infants were followed-up until a stable retinal situation was reached. Informed consent was obtained from all parents.
resulTs
In this 11-year period, 182 inborn infants with a BW of <1000 g and 437 infants with a BW of 1000-1500 g were admitted to our NICU. One hundred and eighty-five infants were born before 28 weeks and 569 between 28 and 32 weeks (table 1). In the <1000 g group, 27 (46%) infants had no ROP, 22 (37%) had ROP 1-2 and 10 (17%) had ROP 3-5. In the 1000-1500 g group, 172 (68%) infants had no ROP, 71 (28%) had ROP 1-2 and nine (4%) had ROP 3-5. Annual incidence data are shown in table 2a, b.
Of the infants born <28 weeks, 28 (60%) had no ROP, nine (19%) had ROP 1-2 and 10 (21%) Siswanto Global child health had ROP 3-5. Of the infants born after 28-32 weeks, 187 (72%) showed no ROP, 66 (25%) showed ROP 1-2 and eight (3%) showed ROP 3-5. The number of admitted infants in both groups increased over time, while the mortality showed a decrease (figure 1). The percentage of infants with severe ROP seemed to decrease over time (table 3a, b).
In this 11 years' period, 156 infants born between 32 and 34 weeks and 107 born after 34 weeks were screened for ROP. Twenty-nine of the infants born between 32 and 34 weeks showed ROP 1-2 and one infant had ROP 3-5. Thirteen of the infants born after 34 weeks showed ROP 1-2 and three infants showed ROP 3-5.
dIsCussIOn
When we compare the incidence of ROP during the last 3 years in our NICU with data from developed countries, we see that the incidence in our unit is higher compared with that in developed countries. Forty per cent of infants with a GA of <28 weeks had ROP of all stages and 21% showed ROP>3. More concerning is the incidence of ROP in our patients with a GA of 28-32 weeks where any stage ROP was found in 29%, and ROP>3 in 3% of the screened infants. Finally, ROP was also observed in infants with a GA of >32 weeks or a BW of >1500 g.
The incidence of ROP in our unit is comparable with data from other developing countries, as presented recently in a review by Zin and Gole. 2 Severe ROP was found in infants with a BW of <1500 g and/or a GA of <32 weeks ranging from 20.6% in Pakistan to 5.9% in Brazil. Our data showed that 6% of all screened infants of BW below 1500 g and/or a GA of ≤32 weeks fit well in this range. Blencowe et al estimated the incidence of all stage of ROP in infants <32 weeks in developing countries as 36.5%. 3 The incidence, however, is very dependent on both the infant mortality rate (IMR) and neonatal mortality rate (NMR) in each country and the mortality in the NICU. The IMR is a reflection of the level of access to and the quality of healthcare and the level of socioeconomic development. The higher the IMR and NMR, the higher the incidence of ROP. The higher neonatal mortality might also cause underestimation of the incidence of ROP. The mortality rate of infants <32 weeks admitted to our NICU in the past few years is not much higher compared with developed countries. The incidence of ROP is higher. Our data on the incidence of ROP might be an underestimation of the real incidence of ROP given the higher mortality in our total cohort.
It is not clear which factor might be responsible for the higher incidence of severe ROP in developing countries like Indonesia compared with developed countries. Gilbert reported a correlation between the incidence of ROP and the IMR, 7 indicating that a lack of resources might be involved. The most likely explanation for the higher incidence of ROP in our NICU is a less strict control of oxygen delivery.
One limitation of this study is the relatively small size of infants subjects studied. However, our unit is one of the largest NICUs in Indonesia. Combining data from different centres with potentially different modes of ROP screening also would not increase the reliability of the data. Therefore, we present only the data obtained in our centre, which might be representative of the current situation in our country. Another limitation is that not all infants were screened. When the one ophthalmologist who did all the screening was not available, no other experienced ophthalmologist could conduct the screening. Second, not all infants in the first period of the study were screened, a strict protocol was introduced in 2009. Finally, some infants were considered too unstable to investigate. We do not believe that the missing infants caused a bias in the results.
COnClusIOn
The incidence of ROP in infants with a GA of <28 weeks and 28-32 weeks and a BW of <1000 g and 1000-1500 g in our NICU is higher than in developed countries. A higher incidence of severe ROP was also observed. ROP was also seen in infants with a BW of 1500-2500 g born at a GA of >32 weeks. A stricter control of oxygen delivery in preterm infants in Indonesia is needed to reduce the incidence of ROP. Increasing the awareness of oxygen as well as better equipment to monitor oxygen delivery in Indonesia is essential.
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